Cytogenetic aberrations in immortalization of esophageal epithelial cells.
To define the early cytogenetic events important in esophageal carcinogenesis, we immortalized normal esophageal epithelial cells by overexpression of human papillomavirus type 16 E6/E7 (HPV16E6/E7) and human telomerase reverse transcriptase (hTERT), and characterized the chromosomal abnormalities serially before and after cellular immortalizaiton. During crisis, most cells had simple nonclonal karyotypic changes with cytogenetic divergence. Mitotically unstable chromosomes (i.e., telomere association and dicentric chromosomes) were the most common aberrations. After crisis, the karyotypic patterns were more convergent with nonrandom clonal changes. A few clones dominated the culture. Gain of chromosome 20q was consistently observed in four HPVE6/E7 immortalized esophageal lines, whereas amplification of chromosome 5q was preferentially found in hTERT immortalized cells. In addition, chromosomal aberrations of immortalized cells, including del(3p) and centromere rearrangements, were similar to those observed in esophageal cancer. Furthermore, in E6/E7-expressing cells, the frequency of negative telomere termini and anaphase bridges were high during crisis and low after crisis. These findings suggested that telomere dysfunction might be an important cause of cellular crisis, and the resultant chromosomal aberrations, mainly amplification of chromosome 20q or 5q, might be early genetic events required in esophageal cell immortalization. These alterations might be valuable models for further study of molecular mechanisms contributing to esophageal carcinogenesis.